Assessment of health-related quality of life (HRQoL) in haemophilia is important in order to provide information for clinical decision-making and to verify the impact of haemophilia on patients and their partners. A crosssectional single-centre study was performed to assess the health-related quality of life (HRQoL) and burden of the disease on partners of adult patients with haemophilia. Self-reported outcomes were completed by partners and patients (SF-36, VAS of Interference); partners also completed the Caregivers' Burden Scale. A total of 108 of 150 eligible partners of adults with haemophilia (72%) participated. Mean age for partners was 44.7 years (range 20-79) and for patients 47
Haemophilia is an x-linked recessive bleeding disorder affecting males. According to the residual plasma coagulation factor activity, i.e Factor (F)VIII (haemophilia A) or FIX (haemophilia B) it is possible to distinguish different types of severity: 'severe' with the respective factor activity below 0.01 IU/ml (< 1%), 'moderate' with a factor activity between 0.01 and 0.05 IU/ml (1-5%) and 'mild' with a factor activity between 0.05 and 0.40 IU/ml (5-40%) [1] . Typical symptoms of haemophilia patients are recurrent and spontaneous bleeds in joints and muscles, which can lead to arthropathy or disability [2] . Patients are treated intravenously with FVIII or FIX replacement therapy when bleeding occurs (on-demand) or regularly 1-3 times a week and continuously in order to prevent bleeds (prophylaxis) [3] . Recent studies have clearly shown the advantages of prophylactic treatment [4] [5] [6] for haemophilia. Initially, patients were of advanced age at the onset of prophylaxis, most had a severe form of the disease and had already developed haemophilia arthropathy [7] . A number of these have undergone orthopaedic interventions such us ankle arthrodesis or total hip/knee replacement. Start of prophylaxis at younger ages has resulted in better joints and radiological joint scores. In these patients, an improvement in their healthrelated quality of life (HRQoL) could be demonstrated [8] .
The assessment of HRQoL in families with haemophilia is important both to provide information for clinical decision-making [4] and to verify the impact of haemophilia on patients as well as on their partners. Advances in haemophilia care and prophylactic treatment throughout life have improved HRQoL for patients. Older people with haemophilia have different needs compared to the younger population. In countries with a long tradition of prophylaxis, patients with haemophilia have achieved almost the same life expectancy as the general population [9] and face the same problems related to co-morbidities and cognitive impairments as the general population [10] [11] [12] . These co-morbidities may influence their HRQoL [13] and are likely to exert a further impact on the burden of partners of haemophilia patients in terms of financial, physical and psychological considerations. The occurrence of HIV infection and its challenging treatment (especially before the introduction of HAART) might have a direct psychological or emotional impact on partners of haemophilia patients. The requirements for help and support for the partner of a person with haemophilia will change over time, as the chronically ill patient's needs increase.
Therefore, the challenges for the haemophilia comprehensive care team will be to meet new needs and demands -not only from patients -but also from their families. There is a lack of information regarding both the degree to which the lives of partners of adult patients are influenced by the chronic disease and how the HRQoL of adult haemophilia patients affects the HRQoL of their partners.
The primary objective of this study was to investigate HRQoL and the burden on partners of adult patients with haemophilia in order to achieve a better understanding of the needs of and the demands facing partners of adults with haemophilia. Based on the results of the study we want to develop strategies to meet the demands that partners of haemophilia patients have towards a haemophilia comprehensive care team.
Materials and methods
A cross-sectional single-centre study was performed at the Haemophilia Treatment Centre (HTC) in Malmö, Sweden to assess the burden of the disease on partners of patients with haemophilia. The study was approved by the Regional Ethical Review Board in Lund, Sweden. Informed consent was obtained prior to study entry from both partners and patients.
Study population
Two hundred and forty-three adult patients with severe, moderate or mild haemophilia A or B were identified from the Malmö University Hospital (UMAS) Haemophilia Database, a centre-based registry for patients with congenital bleeding disorders [14] . Inclusion criteria were patients aged >18 years and having a partner, i.e. married, cohabitating or living apart. Potential participants were notified about the study by a letter from the HTC. For those who did not respond the first time, a maximum of two reminders were sent. Patients were asked if they had a partner, and if they and their partners would like to participate in the study. There were no additional criteria for participation by a partner. If the couple agreed to participate, a home visit was made at which time the patient and his partner independently completed self-reported instruments including the SF-36 and VAS interference with daily life. In addition, partners completed the Caregivers´ Burden Scale. Information about the clinical status of haemophilia patients (including the orthopaedic status) was extracted from the UMAS Haemophilia Database. The enrolment period was from August 2010 to June 2012.
Instruments used
• SF-36 (Short Form Health Survey) is a generic HRQoL questionnaire for adults, consisting of 36 items pertaining to eight dimensions ('physical functioning', 'role physical functioning', 'bodily pain', 'general health', 'vitality', 'social functioning', 'role emotional functioning' and 'mental health'). Scores range from 0 (worst quality of life) to 100 (best quality of life) [15] . Summary scores for a physical component score (PCS) and a mental component score (MCS) can be derived [15] . Age-and gender-specific norms for the general Swedish population are available for this instrument [16] .
• Visual Analogue Scale (VAS) is often used for measuring pain but has also been incorporated into HRQoL instruments [17] . In this study 0 was considered as no interference with daily life by haemophilia (physically and mentally) and 100 as highest interference with daily life by haemophilia.
• Caregivers' Burden Scale is a 22-item scale that assesses subjectively experienced burden by a caregiver to a chronically disabled person. The instrument contains questions concerning the following domains ('general strain', 'isolation', 'disappointment', 'emotional involvement' and 'environmental aspects'). The caregiver is asked to choose one of four options (not at all, seldom, sometimes and often) scored 1 to 4 for each question. A mean score of 1 to 1.99 implies low burden, 2 to 2.99 implies medium burden and 3 to 4 implies high burden [18] .
• Haemophilia Joint Health Score (HJHS) version 2.0 [19] . The HJHS version 2.0 assesses eight items (swelling, duration of swelling, muscle atrophy, crepitus on motion, flexion loss, extension loss, joint pain and strength) on six index joints (knees, elbows, ankles). The total joint score (sum of the six joint scores, range 0-120) and the global gait score (range 0-4) provide an overall total score ranging from 0-124; 0 representing no joint impairment. Pain was assessed with one item ranging from 0-2 per joint (0 = no pain through active range; 1 = no pain through active range; only pain on gentle overpressure or palpation; 2 = pain through active range). The latest measured joint score of the patient (total score for elbow, knee and ankle) and pain was extracted from the UMAS Haemophilia Database.
Statistical analysis
Analyses were performed using the SPSS programme version 17.0 (SPSS Inc., Chicago, IL, USA). Means (M), standard deviations (SD), medians and ranges are shown in the tables.
For the comparison between patients and partners univariate ANOVA, Student's T-Test or Chi-squared tests were used depending on the distribution of the data. A P-value of <0.05 was considered statistically significant. Correlations were calculated using Pearson product moment correlation (r). To determine whether the perceived burden of the disease had an impact on the HRQoL of partners of adult haemophilia patients, we calculated the median split of the summarised total score of the Caregivers' Burden Scale and compared those with a low burden to those with a high burden with respect to HRQoL scores.
Results
Of the 243 patients identified by the registry, 93 did not meet the study criteria (Table 1) . In total 42 patients did not participate: 21 patients declined to participate or were nonresponsive (n=21). Of the non-responsive group, five had a partner, but the marital status of the remaining 16 patients was unknown. A total of 108 of 150 eligible couples (72%) were included in the study. The majority of the couples were married (65.7%), 32.4% were cohabiting and 1.9% lived apart from their partner. On average, couples had been together 19.8±15.9 years (range 1-57) and had 1.7±1.3 children (range 0-6).
Clinical data
Type of haemophilia P-values <0.05 were considered statistically significant, n.s.= not significant. * only 1 mild haemophilia patient was on prophylaxis Socio-demographic and clinical data The mean age at study entry of partners was 44.7±15.9 years (range 20-79) and of patients, 47.1±16.0 years (range 20-8). A significant difference was found for education level between partners and patients (P=0.018); 18.5% of patients reported compulsory school as the highest level achieved compared to 8.3% of partners; 46.3% of partners had achieved an university degree, compared to only 30.6% of haemophilia patients. A significant difference was also found for working situation (P<0.0001); 36.1% of partners were working full-time compared to 57.4% of patients; due to haemophilia 5.6% of patients were retired and 1.9% unemployed. Compared to the general population no differences were seen in either of the groups, except for employment -a somewhat higher number of patients were unemployed [20] . Marital status for included couples was as follows: 65.7% were married, 32.4% co-habitant and 1.9% lived apart; mean number of years together was 19.8±15.9 (1-57).
There was a significant difference in age across severity groups of haemophilia, both for patients (P<0.001) and partners (P<0.001). On average, couples with mild haemophilia were older compared to couples moderately or severely affected. Partners of patients with mild haemophilia had a mean age of 51. Clinical descriptors of patients in terms of type, severity and treatment of haemophilia, presence of inhibitor, viral infection, joint score and joint pain score are shown in Table 2 . Significant differences among severities were found for type of treatment (P<0.0001), HJHS joint score (P<0.0001) and HJHS global gait score (P<0.002).
Health-related quality of life • SF-36: Patients and their partners reported, in general, quite similar HRQoL; by contrast, partners reported significantly better HRQoL in the domains of 'physical functioning' and 'general health' (Figure 1) . Partners of patients across severities reported significantly lower HRQoL only in the domain 'emotional role' (P=<0.041), with the highest impairment observed for partners of patients with moderate haemophilia. A comparison of the scores of the study group with the general Swedish population aged 45-54 years revealed no significant differences. Patients with moderate haemophilia reported significantly poorer HRQoL in all domains of the SF-36 except 'physical role' and 'emotional role' compared to patients with mild or severe disease. Compared to the general Swedish male population for the age group 45-54 years, their HRQoL was significantly worse for all domains except for 'social functioning', 'emotional role' and 'mental health'. In general, the HRQoL of partners was not correlated with the HRQoL of patients. A significant correlation was found between partners and patients only for the mental component score (MCS) (r=0.367, P<0.0001).
• Interference with daily life (VAS): The interference of haemophilia with daily life, measured by the VAS, showed a significant difference between partners and patients (P<0.001); partners reported less interference with their daily life (M=12.32±18.0) compared to patients (M=23.01±28.2). In general, patients with milder forms of haemophilia felt significantly less interference with their daily life (P<0.001), and patients with moderate disease reported greater interference than severe patients. By contrast, no significant differences were found for their partners (Table 3) . Partners who reported a high degree of interference in daily life based on the median split (>6) had lower HRQoL in the domains of 'vitality' (P<0.013), 'emotional role' (P<0.022) and 'mental health' (P<0.003) of the SF-36 compared to those who reported low interference (<6).
• Caregivers' Burden: Partners reported, in general, a low burden of haemophilia in the Caregivers´ Burden Scale (M=1.29±0.4). No significant differences across severity groups of haemophilia patients were found (Table 4) . 'Emotional involvement' was the biggest burden in the mild (M=1.31±0.4) and moderate groups (M=1.40±0.5), while in the severe group 'general strain' was the biggest burden (M=1.36±0.4). In addition, 'isolation' was a substantial burden in partners of those with moderate haemophilia (M=1.40±0.7). No difference was found between the caregiver's burden of partners of haemophilia patients with HIV infections (n=7) and those without HIV infections. Partners burden was highly correlated (r=-0.498, P<0.0001) with the mental component score of their own HRQoL, but not with their own physical component score. By contrast, the burden of partners was highly correlated with the physical component score (r=-0.408, P<0.001) and the orthopaedic status (HJHS) of haemophilia patients (r=-0.354, P<0.001). No correlation was found between partners' burden and patients' mental component score (SF-36). When partners were divided into two groups defined by low (< 25) or high (> 25) Caregivers' Burden at the median split of the summarised total score, those partners who reported high burden had lower HRQoL in almost all domains of the SF-36, except 'physical role' and 'physical functioning' compared to those who reported a low burden (Figure 2) . Discussion Caring for a person with a chronic disease is burdensome and stressful and can lead to decreased HRQoL and early mortality for the caregiver [21] . To arrive at a better understanding of the extent to which haemophilia might impact the partners of haemophilia patients, we evaluated their HRQoL and caregivers burden. Our rationale for doing so is that it is the responsibility of the HTC providing comprehensive care to involve the entire family of the patient, and not least the partner. In general, partners reported good HRQoL and low impact of the disease in the Caregivers´ Burden Scale. However, partners of patients with moderate haemophilia seemed to have the highest negative impact; they reported higher burden compared to other severities in the domain 'isolation', which was likely due to decreased socialising with friends and decreased opportunities to do what they may have wished to do at this time in their lives. For the domain 'disappointment' loneliness and isolation due to their partners' disease was an issue; they reported the highest total burden. Up to 10% of moderately and severely affected haemophilia patients in our cohort were HIV positive, which one could assume to cause an additional burden for their partners, although this could not be proven. In general, the impact of the disease was quite low compared to another study in which caregivers' burden was assessed among spouses of people with dementia, in which a higher burden was observed [22] . In addition to their older age we noted a lower participation rate for couples in the moderate group compared to that of the severe group. To be considered is the fact that some patients with moderate haemophilia did not begin prophylaxis until later in life and had already developed haemophilic arthropathy. Most moderate patients in this study had high HJHS irrespective of their current type of treatment. Advanced joint disease may account for the observation of higher interference and lower HRQoL, which likely also has an influence on the partner. It is plausible to hypothesise a more problematic scenario for the moderate group: lack of prophylactic treatment may increase anxiety regarding risk for bleeding resulting in less physical activity, which also could have an impact on the partners in this group. This finding points to a need for increased vigilance at the haemophilia treatment centre for patients with moderate disease and their partners. As the partners of those with mild haemophilia were older compared to those in the moderate group and reported a lower impact of haemophilia, the differences between the moderate and the somewhat younger severe group are unlikely attributable to age differences The moderate patients who participated in this study were patients that come for their regular comprehensive visits once per year, i.e., as frequently as the patients with severe disease, which may indicate that they are comparably affected by the disease. Moderate patients with no prophylactic treatment and less contact with the haemophilia treatment centre were somewhat less likely to participate in the study, which may have introduced a bias. By contrast, virtually all patients with severe haemophilia who participated had regular prophylaxis and a tighter connection to the haemophilia treatment centre. One might expect that partners of patients with severe haemophilia who reported lower HRQoL in the SF-36 compared to the general population would report higher interference of haemophilia in daily life on the VAS scale, but this was not the case. It is likely that prophylactic treatment has a positive impact on partners as well as on patients, i.e., reduced risk for bleeds increases the possibilities for physical activity for both family members. A majority of eligible patients with severe and moderate haemophilia (92% and 75%, respectively) took part in the study; however, only 56% of patients with mild haemophilia participated. As has been reported in previous investigations [23] , patients with mild haemophilia show less involvement in research, perhaps due to few or no problems with the disease in their daily lives. This is a weakness of our and other studies but it may also be a reflection of low impact of the disease, particularly as this patient group attends less regularly for clinical check-ups than the more severe patients. While we had no control group of partners of subjects without haemophilia, we did have available for comparison the SF-36 norms for the general Swedish population [16] as well as caregivers´ burden data available for partners of persons with other chronic conditions [22] .
Conclusion
As the population with haemophilia is aging, partners will likely become more involved in the care of patients, particularly as age-related co-morbidities complicate the bleeding disorder and the responsibility for treatment may be transferred from the patient himself to his partner. Comorbidities will add to the burden of the existing disease and impact the well-being of partners of patients. The haemophilia treatment centre should not only focus on the patient with haemophilia but should take a more holistic approach to care of the patient and his family. To achieve a better understanding of the needs and demands of the family, it is important that the patient brings his partner with him to clinical check-ups. Special attention should be paid to partners of patients with moderate haemophilia, as this group seems to be especially burdened by the partners' disease.
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